The products of ribbon and raw are necessary for proper cell shape and cellular localization of nonmuscle myosin in Drosophila.
Mutations in the genes rib and raw cause defects in the morphology of a number of tissues in homozygous mutant embryos. A variety of tubular epithelial tissues adopt a wide, round shape in mutants and dorsal closure fails. Cells of the normal tubular epithelia are columnar and wedge-shaped, and cells of the epidermis become elongated dorsoventrally as dorsal closure occurs. However, the cells of mutants are round or cuboidal in all of the tissues with mutant phenotypes, consistent with the hypothesis that the products of these genes are required for proper cell shape. Cytoskeletal defects, in particular, defects in myosin-driven contraction of the cortical actin cytoskeleton, could be responsible for the lack of specific cell shapes in mutant embryos. This possibility is supported by our observation that the intracellular localization of nonmuscle myosin to the leading edge of the dorsally closing epidermis is absent or reduced in rib and raw mutant embryos. In contrast, the band of actin that is also located at the leading edge is neither eliminated nor interrupted by either rib or raw mutations. Furthermore, mutations of zipper, the gene encoding the nonmuscle myosin heavy chain, exhibit mutant phenotypes in most of the same tissues affected by rib and raw, and many of the phenotypes are similar to those of rib and raw. Therefore, the products of rib and raw may be required for proper myosin-driven contraction of the actin cytoskeleton.